^DWmm ^2003-0055405 



BEST AVAILABLE COF^fg)^ tt 1 ^^ ^ (KR) 

(12) ^7fl^*|*a.(A) 

(51) . Int. C1.7 (lD^IUgS. ^-2003-0055405 

G02F 1/136 (43)^7fl<H*} 2003^07^04^ 



(21) 10-2001-0084923 

(22) #««U*1- 2001^12^26^ 



(71) #^<a sm.^u^ 

(72) -8:^1 

^ifS^l^i^ a4-§- 1681#^ 2-502 

4 -%H*H4l 3 710-f «<HI€*1 206-1603 

(74)cflE^o] ^^ 7] 

: an* 



(54) ^I^SAl^l-g- 01^0171^ n *fl 



^ ^-8- 4^3^ *fl43fe ^^l°l7l^| cflolEi uflAl^ s>-^ol] cjnlBfl^ ^SRr #o]t\-. 

T 1 ^* «fl*!-g- sfl^sHr ^ ^-7] ^nlBfl-asI ^Hl ^*fl ^z^l 1*1 °1 3 ^dii ^^§1- 

3* iWt'r Sa^l "fl^-ofl, BflolE] afl^s] ^lti 1 

#7] t-HaflAl #7l cflo]^ Bfl^ol cf-g. j^o]) ^ sqft-i- ^ejufl^o.^. A>-g-^- ^ ^7] nfl-g-ofl 

^r-lr* 7l)^ ^ flu)-. 

£ 4 

7iS+^ 

£ 2a ifl^l £ 2drr E. 1^ n-IT^ m-nr» ^SH, uj-ef ^^£°1 JL, 

S. 3a Q 5. 3b^r S. 12] n-H 1 * ^-tfltt ^E 0 ) 52, 



- 1 - 



... gDWmm ^2003-0055405 

£ 5a £ 5dfe £ 43] IV -IV" Q V-V^# ^e} £ I^S] ^ 4^ £*1?!: ^ ^£.olZL, 

£6£r £43) V-V** ^tf^ #£-8: Sj-tfl^l ^"glEolal, 

£ 7€r C-flolEl Ufl^o] ^ ol» ^£|SKr «<H1 -g: £Al sg^£°lcK 

<£^ ^Jf-g-ofl cfl6V-?-sSl 

123 : 7lHH ^s* 125 : 7)]°}^ wfl-ti 

136 : <££*fl# 138 : ££*l|sKI 

141 : 143 : Hefl<y ^ 

145 : ^\]o]b\ afl^ 147 : ^^-£511 <?1 ^% 

155 : SfciiSl^ 

't^'Sl 42-21 

H-^-cr ^^a^l^-^1 (liquid crystal display device)^ ^tb ?i£3. ^-*1, cfl°lEl uflAjo} S>^-o)l v\ v] ufl^i (dummy 
line)^- c-J^- ^^5.^1^1-8- <>1 ^1 <>1 ^l^:^ =l *2iW* ?M4. 

^a]^ ^°], 7l*(21)<fl 7fl°lB Bfl<il(25)3r HH^i tiflAj(45)ol j5»*l-*M tM§3jI, #7l ^ uflAl^ ja^^ofl 
HVsi-E^^^E^ (45)7]. ^Aj^tf. 

# 7 ] ^B^^liEim^ TflojE ^(23)4 ii #^(41)^ ^511?] ^(43)^ -S-71 TflolE^^- A^-ofl ^ S 

«V£*flfK36)£ii. ol^o^^m-. 

tM§«1|<*1, -S-71 ^£^1^(36)011^ #7l cflolEj Bfl^(45)2l SV-^-S. <3#^ «i£*IlHK](38)°l ^Aj-gcf. 
^7] «v £ ^| e]-o](38)^- AWE) afl^l(45)3l -^-#^(adhesion)# ^fl^dsl-^l 3)*V ^-3.2.3. ^€4. 
^7l Tflo] E.nfl^(25)^|- *H 3*1^3 (45W S^l-sH <g<*"-g- ^^^(P)olel- ^-tq-. 

#71 7Ho)EBfl^(25)3] <a-¥- ^-T-°ll ^SHl^l n*H*]*HC)7\ ^^31, aj-i <g^(P)ofl T^Jg aj-£.*l^ 

(55)4 33.3.2.3. <a^€4. 

Aj-^oil -*7l £efl°] ^^"(43)4 -S-°a# ^Aj^ ^-ceflo] ^-^(47)^. 4 2 ?fl3l]A]El 

olsK s. 2a vfl^l £ 2d» *2fl<fl 4-S- °Ji ^ i^l -8" <H ^11 °1 7l #2] afla^j-g- 

£ 2a vfl^l 2dfe il^l n-n^l- m-m s » ccj-e|- ^sH, ^eflsl -^^ ^ofl tq-a}. £Al*}. <a-<3£oici-. 

'd^, £ 2afe ^11 1 P}i3 ^^£S ^l^-* <H ell °1 7l*Sj <Ef^-§- £^6}. £^o £i 71%(21)aJ-o)1 Tflo) H^^(23)3|- 
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°M, #7l 7)l°lB ^4 TflolB sfl^l^r t^^lt(Al), IH^Iet ^(^5L, Aim), #21 « "ffl(Mo), Hf-(Cr). 
W)^ SMI- A>-g-*V #<2]^ HL^r ^f- 7H ^-t- olf^JL ^ ^cj.. 

SL-f #7] 71) O] j= ^^2). ^olH Bfl^l 3~§T ol^nVo.^. *§Aj S ). fe 7j ^V-§-S}S* ^^-^Icf. ^, 7fl 1 

#7l TflolB HflA} =^ o)^ ^^o.^ ^#§Hr ol-R-fe, #7l <a^l^ol 7i*j-£- 2j-o.u|. o.j= ifl-^°l 

ai, ji^ ^^oflA-i «j ^-(hillock) ^#°ll wfl^i S^g^l* 6 >7l§l-7l nfl-g-°l] ^^l^o] 7^ fe]H^(Mo) 

a#(Cr)-g- 3 ^sffe ^ °) A. 

#71 7floU= HflA)(25)^-ol 71^(21)^ ^ofl ! ^o^o] Tflol JL ^^^"(29)4, ^eJ§(a-S 

i:H)fK31a)4 «-£S-°l ^^-^ a]^^ ^e)§( n + a-Si:H)^(31b)^r 

#71 «1^^ ^el^(31b)#°fl IH^Iti-CAI), AINd), #el£L<ffi(Mo), £L#(Cr 

), ^€(W)^ a^^ *Kf» ^*r°3 *fl 1 ^H§K33)-ir ^ 

#71 TflolS ^^^"(29)^ ^s}- 4=3em(SiN x )4 #21- ^sl^CSiO 2 )-§: i^sHr ^-7l^<g#^# ^ 

£ 2bfe *fl 2 "}i3 ^3 SLsL °]d}°]7]%2) S.X\i& #71 ^^r^ J^l-g^ 

^4 *H 1 ^W, ^1 1 ^^1^(36)21- ^•£*ll2l- < y(38)^: ^#s>^l, #7l w>£^^(36)2j- ^ 

*\ ^#3^ ±^^(41M B.z]]9l^(43M, #71 ^^^^-(41)^11 °l^£)jl#7l HV£3le]-?!(38)2]- ^^jo^. 
3*1 ^#5)^ HM^I afl^(45)# ^#W. 

^"fl, #7l Tfl 1 ^£^1^(36)21 7fl 1 °»B\M.%-(36a)°}z\- f>}jL Til 2 ^.sl^^^(36b)ol s} tb^-. 

#71 ii ^ sell?] #^(4 1,43)* ^#s^ ^<HH, #71 7flolHail^i(23)^ <Qif- #^-ofl ^#^1 ii- 

#71 ^-^jo] ^-^(47)21 §l--t-oll5L $=^Hl^^ -g^M ul^^ 41 em 1^1 ^1 

2 ^£^l#(38)ol ^#^iq-. 

£ 2c^ ^1 3 "}i3 f^AS. 7112)-*!: <H ell °1 7l^ ^SLS., #7l 4ii ^ Sefloi ^^-(41,43)ol ^ 

^€ 7m(21)2l #^^els (Si0 2 )2f ^sl- ^els (SiN i^-^^-7l^<a#^ ^.l-^^ai^ sfu)-* 

^aJ-Sl-TlM-, ajl^ol^-^slKBCB)^ (aery 0 Tfl ^xl( re sin)» i^-^b -^7l^<g^-^ n-f- ^ 

£5LSl-^ ^nj-(49)# ^#t!:Cf. 

#7l £Lssl-(49)-& sll^s}^, #71 Sefl°l^^-(43)2l <a^-» sefl°l $«1*(51)* ^#§>S, #7l 

^#(47)* ^Sel^l ^^*(53)* ^#*>q-. 

£ 2d^r ^1 4 o>^£l -g-^AS 7^1#*[- ©I ell 0)71^21 ^'S* £^1^1: S^^-S, #7l ^.S^-(49)c>l 71^(21)21 
xd&°\) ?l#-^-^l-olS(IT0)2)- ?l-i-^£l-^-Al-olj£(izO)» -^^ ^ Aj^fl^ sl-M-» 

sl-ji sfl^^H, # 7 l s. 5 flol ^-(37)*}- #71 ^-^ell?l ^-#^(47)21- ^^sfe & ^^^(55)* ^^tbcl-. 

^3.^ "§-^o\]*\, #71 tIIoih «ll^(25)2l <g-¥-fe *11 1 i£el^l ^^-^1 7l^# #71 Til l isel^i ^ # 

-^•£1 ii-^ell<a ^-^#(47)^ Tfl 2 ^ £el^l ^^-21 71^-g- tt-rf. 

t^el-Ai, Tflols ailAl(25) #^-<Hl i£e)^l 7flsllAlEl(C)7> ^^4. 

#7l ^SE}*1 7flS)lAlEl(C)^ t±<#& « 0 >^ ^#^- ^ o^cf. 

^^^V Ul-21- ^^.5. Jf3j-<8 ^^iAl#^]-g- ^5llol7l^ Tfl^l- ^ OJCI-. 



^T^ol Ol^Jlxf *1-^ 71-t-^j 21-711 
^em, ^2fl2l Ol elicit Tfl^:^^ #71 lHlolE-1 UflAj^- Sfl^sl-^ ^ ^ ^^^^1 ClMEl ^ S\ 
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5. 3afe 5 n>^H ^ °-JL sfl€€ Jl, £ 3bfe 4 4i3 ^^^-S sfl^^ ^^l E}. 

3a°l] H^ltb Hfs]- ^-ol, #7l HWElaflAj (45)^ s>Jf ofl ^sq fe mJ;51*1]4<?}(38)-8: £*l 

ojufl, ojDl «l5E^|Bl-o](38H 2\n #7l cflo)Ei Hl)Aj( 45 )o] o^ (A) c. c}-^^ *§#c«14. 

#7l #*H1 ^1*11, «*IM3 Hfl^i(45)* ^4^fe ^z^l 5££5H^1^B(60)^1 ^S. 3* ^> ^fe ^ 

4 °>^H ^^MHfe #7l #z}s_^7\ 

£. 3b°11 £^1*V affif ^oj, 4^3 #7l xi\]o}K\ aflA^ tV£^5^-o]# 3^*1-71 ^sfl 4i3t ^-g- 

°l-g-5l-7l nflg-ofl, ^ ^}o)z] «flAj(45)^- 5fl^ $ 4°. s^s} ol^^l ^el$#(31b)*l- ^ ^el§ 

^(31a)-§- ^WM) 3cK 

o}-eH ( S£s)]x]^H(60)sl tfl^Ei Hfl^l(45)* ^sHr ^f-7> -g-ol^cf. 

£ g^-fr hH- &7fl» «ll^*>7l 3-3.2.3. <£#3 #7l cflolElHllAi^ g^ofl E-HaflAi-g. 

£°1 5}<3, #7l oMttfl^ofl o]*V Jl41- 7lcfl^- ^ flo.^, ^DjaflAl o- cf-g. ^.olofl Sjtfl #7l 



7fl°lH Hfl^sf, TflolH aflAlu). saI-sM SMi«8«l* ^]o)b\v^ a)-; ^ Tfloje ufl^jij. cflo) 

E) uflAjo] JE^l^ol] 7flolE ul-^j^ ^^^^.^j. i= e1 | o| Jt^fe. ^ h ^ ^E^Sf; 

^^1S1-J1, ^€ C-lnlBflAiJ!).; ^J-7] <£ ^^-Jl). ^#S}^^ ^7l 5)-i^^Oll ^ ^Tg ^^^-g- S^"^ 

-*7l EinjaflAi^ ^ o]e^^. ^ TflolH aflAj^ 

71 TflolH a|]Ajj!|. o^^^ cf^s] ^"71 7flo]E aflAjo) o]^^ A>olofl E-MuflAl-g- ^^Sf^ i n>^ 3 ^g- 

3 ^Sf; ^71 TflolS ^=2}- TflolSHfl^il- E-jnlaflAjol ^1 ^ <Hl Tfl 1 TflojE ^<a^4, ^ 

«1 ^ ^ ^ el al 3 « ^ el ^4 ^ ^"^1 ^; #71 #71 ^ ul 3 ^ ^ el ?Jft 

al^^ ^el^oi ^^^) ^, Aj-7i sll^s}^ HeflSM^l-, # 7 1 ^^^°11 A i #7l c] 

cfl oi b-1 BflAj-g. ^^sVjl, -^<a^- «1^^ ^els^ji). h]^^ ^el^^r ^ 

#71 c^oj^^-j!). j$t£* o. S ^^^1 aV £ ^^ J! |. ( Aj-71 HV^l^oflAi #71 Cfl O) El Ufl 2). Aj-7] 

c-lniuflAio) ^oj^. <g^^ uv £ ^)e}o]^- 2 v}^3. ^ 7)154; #7l ^^^^^4 cn«>l&l»*B^d 

°1 71^2] ^^ofl ^1 2 ^-^^<y M-S^-^r ^#S1-J1 sfl^sH, #71 s^iy^^-el ii#Sl-fe § 

^ sVfe 3 #71121-; #7l ell 91 ^#sl#^ #±<$q ^o\] ^s\^ ^ ^ 

^s>^ 4 nfiH -g-^ #7)1 -I- S^-^cf. 

°l*h ^^-^ €• ^^°11 c4# H>^-^^- ^^Hl* ^^«-cf. 

— ^Al<^l — 
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-g- cfloiEl afl^ sf^-ofl ciniafl^^ ^*H, ^4 *3 # 44°-^ 44 HI °1 3 «fl 4j °1 ^ 

£ 4fe t^ofl 4€- <^<m4 <H5fl°l7l^-S] <^-^* 7fl^^jAS. ^^Ho14. 

51 a]^ ^-o], 7)#Q21H1 ^1 olHwfl<d(l 25)4 c11o)El«ll<a(145)* 2^}sW ^^*>J1, #7l ^ aflAjo] 
oil Uj-Ql-E^^^E-KT)* ^^-tf. 

4V7I 44JL sfl^^EKT)^ 7flo]B 3^(123)4 ii 3^(141)^ £L5fl<?] 3^(143)4 4 V ?1 #^-(123) 

^ #t V ^v 7 | 0 jje] tL^d36H)4 ^"71 cHjolEl HflAjs] sHfil. «V£*ti 4^(138)-!: ^<&4. 

£4 A^^ Hj.fij. £0], «V£^e1-ol(138)^r «fl^l(145)2l 7flW4 ^ -=-3 ^ $4. 

^•71 7fl°]S«ll4i(125)4 cflo)E>flAl(145)o| S^l-SH ^43^ ^"fr sB^^CP) 0 ^ W. 

^-71 711 °1 H«fl^(125)S] -tfJfo]] i££]7l 7fl5|) a] El (071-^SlJl, ^>7l 2)-^ <3 ^ °ll ^€ ^ 4^4(15 

^^W, 7fl3(|AlEl(C)^ TiMS Hj]Aj(125)£l <a^-» ^1 1 7B3l)AlEl 3^.2.3. Z}jL, ^7] 7\}o]& BflAj^ 

^ ^^l^l-Ji ^-7) j=e)l<y 34(141)4 -g-^l-^S. ii-^e)]'?] ^#fKl47)-g- *fl 2 7fl3flAl 

Ei #4 SUS. *b4. 

«11^(126)^ ^"71 TllolB uflA]d25)4 ^<g^ -g^l-^JL ^^4. 

^•71 cinl«l]Aj( 126 )^ ^Z|oflo11 SlSfl cflo]El BflA j(1 45)ol cfAjs]^ ^-g- ^ ^ 7]^r4, A oM HHE] tiflAl( 

145)-§- ^£)*Rr ^«fl^ 71^-g- 44 =14. 

°l*h £ 5a ifl^l £ 5d» ¥ t^ofl nq-s. E)|ol7]^S] ^i^-^-S- 

£ 5a 5d^ i 4^1 IV-RT4 V-V't ^ ^^H, ^ ^"^ £^l?b *3 ^^£olcf. 

^7-1, £. 5afe 7fl 1 n>^H ^^^.S. ^laht!: °] ^1 °1 7l ^S] £^1^- £^o.S., 7l%(l 21)^-^1 7flol e ^^-(123) 

4 TflolSHll 25)4 cHHflAH( 12 6)-g- ^ ^*cf. 

Aj-7] D-HHt) ^1(1 26)^8: Ol^l ^Aj£]^ cflolEi HflA} ^ « ofl ^Aj^-c]-. 

Aj-71 c^nlufl Aid 26 )o. ^"71 7flolE H |)Aid25)4^ ^r^l?!: ^^5., 7flo]e u]] aH( 125)^0] ofl ^^4. 

o^Hl-^o.^., Aj-7] t11o]e ^^-4 ^olH aflAjo. ^nl^-(Al), ° a v ^-n]^- ^(^s., AINd), h.'SKmoX 3.«-(Cr), 
E^^^l(W)^ ^Sj^ ^>-g-^ ^ 71- a] aj^tb ^l^^ilS. ^^^-4. 

^71 TIMS ^^"4 TflolS HflAi ^ ol^o.S f$A$ t }^ ^ o.^ W^l^-* ol4. ^, ^1 1 

^"lw sfal ^1 2 #el«.'ffl(Mo)££^ a#(Cr)# >->-g-sl-^ ^^*!"4. 

^•71 TflolS HflAl ^ o]^ =^O.S ^^5^ -*7] U^l^l 7-]^ 3j-0.!4 ^§{-^0.5. ^AlAjol 

51, $L4-e) ^-^oflA-1 ^ ^(hillock) ^^<H1 2]^- UflAj ^^-§-^11. o]:7lSl-7l nfl-&°)] ^AlA^ol 7 <J"^ &^«- c d!(Mo) 

Sfe £L!-(CrM- *\%*}^ ^°14. 

^•71 TflojE afl^ld 25)-^ *gAj^ 71^(121)^ Ai^^l ^1 1 ^^"a Tfloje ^0^(129)4, *==r^ 
(a-Si:H)#(131a)4 1-*#<>1 ^e] S(n+ a-Si:H)#(131b)# ^^W. <^^*H. ^ v 7l 

^H] ° 3 v ^a)^-(Al), ^ni^- AINd), #^ W-^dvio), al-(Cr), ^^^(w)^ 5>4» ^1^1 

1 ^##(133)# ^^«!-cf. 

^7l 7flo]B ^^^(129)^8: ^14 A3e^^(SiN x )4 ^4 ^^^(SiO 2 )^ S^-sHr -¥-7l^<ai-^# zif- ^ 
*l-4# ^4*H ^^t.V4. 
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*)) l ^#-g; ^WM, 1 <2h51*ti#(136)s|- #51*11 sR](138)-§: *8^*|-j1. #51^(136)21- o. 
5- 4i^#^-( 141)54- ^3l<y;jiq-(143):ch #7l ^^(UlH ^^31 ^7} «jr£^]B]-?l(138)2|- ^ 

o.S 33 Bfl^l(145)* ^tH}. 

^1 1 a>£^l^(136)2l A 1 °JjE] tlfK136aH ^ §1-3. 2 ^ ^iSjfKl36b)ol £(- $4. 

^"71 ii * S5flo]^^(141,143)* ^§Rr ^cHH, #71 7flo]EBl]Al(123)^ ^JjLofl Oj-o^ijflc tg^Vo} ^ 

^#^(147)* ^ A ^cf. 

2 #51 «H*<1 38H *S^€4. 
7fl 2 H-^a -§-*cHM, ^-71 tH Hfl Aid 26)4 #*H) 4*fl cfloiE) Hfl^(i45)^>l e]«fl 

o]sy, 51 6* #^sH 

51 6°ll 51a]# u><z|. go], ^1-71 nfl^E)^ t]]o}^ aflAl(i45)^ 5p?-ofl C-H ufl ^l(126)ol ^£|<H &71 nfl^ofl dlc-lEl 
«ll4i(145)^ <##(B)iL5L #* r *l-b ^^-ol ifHi#4. 

-*7] #*H1 ojsfl diolE^ wfl^l(145)* ^sKr c] ol^i- imellxliEdeo)^ <?>^5. £-s>7l 

nfl^-^ll, ^^Wl ^1* HM^l ufl^d(145)^ ^ ^ 5U^r 

^-71 ^1 2 *r^H ^^^1^, -S-71 cllolEi Bfl<d(145)^ rt^^HUD^- H.3]<Jl ^(143)4 §1-^4 «K£31^-g- 

°fl ^-14*}fe ■§■<&, ^"71 ii ^ Ssfl^l ^(141,143) A>ol^ ^ sej^ov^ #1j5L5L, ^ 

H5fl<?l tfJfofl I£^|iso] ^liLcf, ^-71 ^ ^ s>}o]6\] o|2J^ iSe^liS^I §]=7fl ^+ 

€4. 

£ 5cfe *fl 3 -g-^^-S. < H^l°l7l^-^ HAltl ii ^ Sell <?1^1 ^-(141, 143)^1 

7l^-(121)S] ^^ofl ^^^(SiO 2 )2f ^ ^elS(SiN x )^r t l 71^^#^1 ^1" ^ *m 

» f^l-Tm-, «i!SAl-ols S H.^ (BCB)J! }. c>3^( acry i)^ (resin)* -ff7] ^l-^ ^.f- f 1 ^d«!€ SW- 
1- a.2L^"(149)# ^^^4. 

^■71 £LJM2K149)-|: ^€sH, ^71 ^5fl?]^l^(143)^ in#sHr ^eH°J ^-^»(15D* ^7l ii 
^^(147)^- ^Mel^l sHa t ( 15 3)^- ^A^^cf. 

£ 5d^ ^1 4 o)-iH ^-^^S ^^-^ cH5llol7l^ ^2.3., -#7] ^^(149)^1 71^(121) 

#5pJl sfl^sM, ^"71 #^{137)3)- ^-7} 4ii-.£el]ol ^#(147)2)- ^^fe ^-^ 3)^31 ^"(155)* 

W. 

"S-^^M, #7] 7flo)B «fl-a(125)^ <a^-fe ^] 1 ^^-21 71^-* ^S>J1, ^r7} z\] 1 ^Sel^l # 
^-S] ^-=5)1°] ^-^(147)^: ^1 2 iJLeM ^^-s] 7l^ ^>cf. 

4^1, Tfl^lB «fl^d(125) ^mel^l ?J|s1HE-KC)7} ^^cf. 

olsh £ 7# #^«H, -S-71 DHHflAl-g. oj-g-^- cijolE^ HflAj^ ^^^Cf. 
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(145)21- cH^C^-g- ^cf. 

ojft go] tM, $7] ftAjft $\°}*-] «fl^d(145)-a- cfl^lsH ^nlul]^(i26)^.S. eIMe) a]s7> ft4. 
^"71 cinlBflAi(l26)^ c-flolE^ nflAi(145)* ^SHr #<S£r <aft*jJl:iL ^ol^i» ol-g-^ ^ ojcf. 



OHM, £ l^l 4^ ^WMl 33 31 °1^ i£Hd# ^ fljl, ^^ojjol 

<^>\i A<y<Hi ^sfl cfloiei aii^^- ^e]^- ^ ^^."s ^i^s] ^-i- 7fl^^- ^ safe jL2j-7> $m. 



(57) 

1. 

7lft H U^S. ^€ cf^rS] TllojE aflA^ TflojE sfl^ft jn.^>SH ^^^^ ^sl-fe ^3 t^o]^ 

^-71 TflolE H )]A14 dlolEi aflAjo) s^xl^ofl ^sjji, ^ojE #^-ft ^H^llM ^?H]^1^^ 
«Hr ^B^liElft; 

^-71 ft51*)l^H a o v 7 ) cflolEi afl^d 5>-¥-S. <g#ft ft^e}?}*!-; 

*1) 1 *<hi sa«H>H. 

#7| ft5l*ll#£r Hl^^^el^AS °JjE] «1 ^ ^ ^el^jis. ^.^ ^*»%-<Lg_ =?■ 

^ € °Ji 3 S*l #*1 -g- «H e| o) 71 ft. 

*n i ^mi'sh*!, 

Aj-71 cH^o. -8-71 TflolE^q- g ^olH aflAlft ^-<g* ^H^SL ^ ft ofl^^Al^l^- o^o^lft. 
St 1 * 4. 

7lft ^Ml ^«§5M1 °13ft Cf^S] ^JojE afl^ft, -# 7 j ^ojE Hfl^J!). O^ft d-^O] ^olE^^-ft, ^- 7 ] ^0]^ afl 

21 o)^^ A>o|°fl t-lnl«llAil- ^*Kr 1 -g-^ ft 3] 4; 

^•71 TflolB ^i^-ft TflolBHflAla). dnlaflAjol ^^jft 7 lfto} j\] i ^^^o] ^o)^ ^^^ft, ^ «1 ^ ^ 

el^M «1^^ ^el^ ftT^lft; 

^71 ^-##4^71 ^ al^^ ^els^ -S-^# a)^^ ^el§oi aj^ft % ^, ^ 7 ] sj^sH i±^J- 

4 ^^l°l^i^ft, ^-71 dli^^-oll^ ^7) E^lBflAi^ cg^-ft cflolEl afl^-g- fl^^jl, ^-Oj?}; P}i 3 l «1 ^ 

s&7) «VH*)1^^1^ 4V7I cHolE^Bll^ji). ^. 7 ] D]nlBflAlo^ a\o]^_ <^^ft e)-^ ^ ^^s^ 2 »fi3 ft^! 

^-71 i^^i^-ft S.e)l<?l^^-Jif tHlolE-lafl^oi f$s§Q 7 ]ft^ ^igoii ^Hl 2 ^<£^°J il a 4t ^^§1-^1 ^fl^^^, ^- 7 ] 
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3^8- 5. 

*ll 4 *<M1 91°]*), 

4 *J vfl^l *ll 5 tt Si^^i , 

^71 Tfl^lH #^M- Hfl^^l- t-HHflAj o. ^o^CAl), o^nl^-^, H#(Cr), te]ti€(Mo), ^1fi(WM- 

SLWc: S.&'i # <d^€ 5^5. °-^£^*1-g- ^M^m ^S^. 

^-T 2 -^ 7. 

^-7) H>5L^1^^ ^ H]^^ ^-g-^ ^ MM B]^^ ^e)^-<?l Oq]3EJ]f 0 £ <g A^ <g a* ^ £ A] ^ -g- 

<Hel|ol7l^- ^l^^. 

^^U- 8. 

^1 4 *J-°11 91 °H, 

jg-^-SjJ- 9. 

4 $d<>H, 

-*M ^] 2 4i3 ^<HH, ^7l 7Ho)EUflAi^ <33Jf Aj-a-ofl ^^-CBflo] Ci^- ^ SRr °3 

^ 3.*) -g- ^ 3| ol 7} & afla^ . 

10. 

3 4iH ^*cHM, ^-71 ^-^l*] -g-^-§- t#*Hr i£e}*l ^*Kr c-1^- i^-SHr 

^ ^ & *1 -g- ^ 2fl 7l ^1 S«o V ^ . 

JBt 1 * 11. 

^1 4 31 ^1 10 ^ ol ^ ^ sj-ofl oio^A^ 

*1 4 "V^£L ^*<HW. Aj-71 SMl^^S: ^-^sflo] ^-^§-4 ^SRr #7l]» C-l^- it*fe ^S^Wl-g- 
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